Gene cloning system for sulfonamide-mineralizing Microbacterium sp. strain BR1.
The wide application of sulfonamide (SA) antibiotics in human and veterinary medicine contributes to the accumulation of these antibiotics in the environment and the corresponding onset of antibiotic resistance among bacteria. Microbacterium sp. BR1 is capable of mineralizing sulfamethoxazole and other SAs via a novel mechanism. The genetic basis of SA elimination by BR1 remains unknown. Development of an efficient plasmid transfer protocol for Microbacterium sp. BR1 is highly desirable, as it would open the door to genetic analysis and manipulation of its genome. Here we report that intergeneric Escherichia coli-Microbacterium spp. BR1 conjugation is an efficient way to introduce various plasmids into BR1. The generated transconjugants were stable in the presence of antibiotics and the plasmids showed no signs of rearrangements. Nevertheless, the plasmids were rapidly lost in the absence of selection. We also show that the cumate-inducible beta-glucuronidase reporter gene functions in BR1 and is strictly regulated. Our results set the working ground for further genetic manipulations of BR1, such as the overexpression of sulfonamide degradation genes or the selection of strong microbacterial promoters.